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Introduction
In explaining the stock market non-participation puzzle, there is a growing literature that studies the behavioral and psychological factors acting as barriers to stock ownership. Recent papers suggest that household participation in the stock market is driven by factors such as optimism (Puri and Robinson, 2007) , trust in …nancial markets (Guiso et al., 2008) , intelligence quotient (Grinblatt et al., 2011) , genetics (Barnea et al., 2010) , political orientation (Kaustia and Torstila, 2011) , the ability to understand investment (Graham et …nd that …nancial literacy plays a key role in understanding the non-participation puzzle.
They show that households with low …nancial literacy are signi…cantly less likely to invest in stocks. However, the mechanism through which …nancial literacy in ‡uences stock ownership decisions is unclear.
In this paper, we propose a theoretical framework for stock market participation whereby stock market literacy reduces the cost barriers, hence encouraging participation. Moreover, 1 we account for households'level of trust in the stock market, as advocated by Guiso et al. (2008) , and jointly consider the distinct role of stock market literacy and trust on households' stock ownership decisions. Moreover, we empirically test whether sociability is capturing the e¤ect of stock market literacy and hence whether it is literacy, rather than sociability, that matters for understanding stock market participation. Georgarakos and Pasini (2011) document that more sociable households reduce their participation costs through cheaper information sharing, thereby increasing participation. We argue that sociability actually proxies for households'stock market literacy, and hence introducing stock market literacy, which is the aggregate product of stock market knowledge and awareness, should capture the e¤ect of sociability on stock market participation. Moreover, we argue that the evidence for the distinct roles of trust and sociability on stock ownership observed by Georgarakos and Pasini (2011) can be explained by the unique and distinct e¤ects of trust and stock market literacy on participation. As in Guiso et al. (2008) , we de…ne trust as the …rm reliance on the characteristics of the …nancial system such as sound management, quality of investor protection, e¤ective regulation and supervision, etc. A household's level of trust in the stock market cannot necessarily be associated with their knowledge about the stock market. Knowing about the market does not make the market trustworthy. Our empirical …ndings support these conjectures.
To understand the distinct e¤ects of stock market literacy and trust on participation, we adopt the standard two-asset portfolio model of Tobin (1958) . In this theoretical framework, we distinguish households according to their level of stock market literacy. We observe that stock market literate households increase their expected return from participating in the stock market by lowering their cost of participation, identi…ed as the income and substitution e¤ect. Our framework is motivated by recent research showing that …nancial awareness may lead to reduced pecuniary and non-pecuniary portions of participation cost, thereby encouraging stock market participation (see, for example, Campbell, 2006; Jappelli and Padula, 2013; and Khorunzhina, 2013 ). When we consider households'levels of trust in the stock market, the probability of being cheated by participating in the stock market reduces their expected returns, further contributing to the substitution e¤ect. However, households that trust the stock market have a lower threshold level for the proportion of stock market investment below which participation is not worthwhile and hence participate more in the stock market. Thus, the theoretical framework shows how the two distinct channels -stock market literacy and trust -explain stock market participation, where stock market literacy has an income as well as a substitution e¤ect, and trust has a substitution e¤ect on portfolio allocation.
To test the framework empirically, we use data from the American Life Panel (ALP) survey, which consists of over 340 diverse surveys and 6,000 representative samples of U.S.
consumers of age 18 and above. ALP surveys capture a rich set of information that is of scienti…c and policy interest, such as expectations, opinions, …nancial participation and circumstances, cognition and demographics. Hence it is possible for us to measure stock market literacy, sociability and trust in the stock market, and also construct proxies for a wide range of household behavioral characteristics. This paper contributes to the existing literature in four major aspects. First, we reassess the previously documented relations between sociability and stock market participation, once households'stock market literacy has been taken into account. Second, we propose a theoretical framework to understand the distinct e¤ects of stock market literacy and trust on stock ownership. The testable implications of the model are supported by the data. In particular, we show that stock market literacy and trust have distinct and signi…cant e¤ects on the probability of participation as well as the proportion of households'wealth invested in stocks. Third, unlike previous studies, which use general …nancial literacy questions to measure …nancial knowledge, we construct a stock-market-speci…c literacy index that is related to the understanding of the stock market and measures households'knowledge of investing in stocks directly or indirectly through mutual funds or investment accounts. Thus, we are able to reduce the noise in capturing households'knowledge of the stock market and study its role for stock ownership. Fourth, using the rich set of data on household behavioral characteristics, we additionally examine the importance of various behavioral and psychological factors for stock market participation. In particular, we test the role of economic shock, optimism, time preference, future expectations, self-con…dence, sense of commitment and risk aversion for households'decisions to invest in stocks. Hence, we are also able to distinguish the e¤ects of stock market literacy and trust from other behavioral characteristics. For instance, by modeling both trust and self-con…dence in the empirical analysis enables us to separate their distinct e¤ects, although the two characteristics might often be understood synonymously.
Previous studies allude to the signi…cant role of behavioral characteristics on stock market participation, but fail to test adequately for these e¤ects due to data constraints. Hence we …ll a noticeable gap in the literature by considering a wide range of behavioral characteristics.
It is important to emphasize that the analyses performed simply explain the existence of a relationship between the various household characteristics and stock market participation, and do not give rise to causal inferences.
The empirical results show that stock market literacy remains a key characteristic for stock market participation, even after allowing for sociability, trust and a large set of behavioral characteristics. Before considering households'stock market literacy, we obtain a signi…cant relationship for sociability, but once stock market literacy is accounted for, we observe that sociability can no longer explain stock market participation. Hence, we …nd that sociability captures the association between stock market literacy and participation.
To further analyze this, in the additional analysis, we investigate the relation between stock market literacy, sociability and participation by separately analyzing highly sociable households that have low stock market literacy, and low sociability households with high stock market literacy. Interesting results emerge -we …nd no association between sociability and participation even among highly sociable households that have low stock market literacy. By contrast, we observe that stock market literacy remains highly signi…cant for stock ownership among households with low sociability. This means that households with low sociability 4 invest in stocks if they are stock market literate. Hence, we con…rm that what matters is stock market literacy, rather than sociability, for stock market participation.
The other important characteristic that explains the probability of participation is households'level of trust in the stock market. We …nd that trusting households are more likely to invest in the stock market, and for a given level of trust, lack of stock market literacy additionally acts as a barrier to stock market participation. For US households, we …nd that changing stock market literacy by one standard deviation varies the probability of participation by around 11%, while the equivalent change for trust in the stock market is around 17%.
Further, we …nd that demographic characteristics, including age, education and income, and behavioral variables, including economic shock and future expectations, signi…cantly explain the heterogeneity in stock market participation.
When we examine the characteristics that relate to households'share of wealth invested in stocks, we …nd that stock market literate households invest a larger proportion of their wealth in stocks. In addition, households trusting the stock market hold a higher portfolio investment in risky assets, con…rming the …nding of Guiso et al. (2008) . Sociability remains insigni…cant and does not play a role in households'portfolio allocation decisions. Further, we observe signi…cant positive associations for age, education, economic shock, future expectations, self-con…dence and time preference, while income negatively explains the proportion of investment in stocks. We see that some behavioral characteristics -self-con…dence and time preference -that do not explain the probability of participation are now signi…cant.
This shows that there are di¤erent behavioral factors that explain a household's decision to participate in the stock market and, conditional on participation, their level of investment.
Our …ndings, while descriptive and not providing any causal explanations, will be of interest to policy makers in their strategic endeavors to promote stock market participation.
For example, since stock market literacy and trust concurrently explain participation, this relation should be taken into account while designing various …nancial literacy programs for encouraging stock market participation. Also, our results show that social interaction and 5 peer-group e¤ects cannot explain stock ownership decisions per se; what matters is literacy rather than peer e¤ects. Additionally, behavioral characteristics (economic shock, future expectations, self-con…dence and time preference) are shown to explain the heterogeneity observed in stock market participation.
The reminder of the paper is organized as follows: Section 2 presents the theoretical model; Section 3 describes our data and variables; Section 4 reports the empirical analysis; Section 5 provides results from the robustness analysis; and Section 6 concludes.
The Model
In this section, we propose a theoretical framework to understand the role of stock market literacy and trust in households'decisions to invest in the stock market. For this purpose, we adopt the standard two-asset portfolio model of Tobin (1958) . In this setup, households have the choice of investing in two …nancial assets: a risky asset, which yields the return r s , considered here to be a stock with E[r s ] = r s and standard deviation s > 0, and a risk-free asset, which yields the return r f (and r f < r s ). We assume that the probability distribution of the returns of the risky asset is normal. Therefore only the expected return and standard deviation are relevant for a household i who chooses the proportion w i of their initial wealth Y i to be invested in the risky asset in order to maximize the expected utility:
The household participates in the stock market if their expected utility from investing their wealth in the stock market and in the risk-free asset is greater than (or equal to) the utility from investing only in the risk-free asset U [r f Y i ]: Thus, the stock market participation condition is:
Under the assumption of normality, we adopt the risk-return analysis to explore further the e¤ects of stock market literacy and trust on the households' portfolio choice problem.
We use the standard deviation as a measure of the riskiness of the portfolio. In this setup, the stock market participation condition is:
where ER is the expected return of the portfolio.
In Figure 1 , ER is measured on the vertical axis and on the horizontal axis. In the (ER; ) space, we plot the investment opportunity locus for combinations of investment in both the risk-free asset and the stock market expected return, ER s , and the investment opportunity locus of investing only in the risk-free asset, R f (when w i = 0). Following Tobin
preferences between expected return, ER, and risk, , represented by a …eld of indi¤erence curves, and is indi¤erent between all pairs (ER; ) on the indi¤erence curve I plotted in Figure 1 . A is the point at which the highest indi¤erence curve is tangent to the investment opportunity locus, giving us the optimum proportion of wealth, w A i , to be invested in the stock market in order to maximize the expected return of the portfolio.
Further, in this model, we distinguish households according to their level of stock market literacy. Our framework is motivated by several previous studies that document a relation between …nancial literacy and stock market participation. 1 We propose that stock market literacy increases participation by decreasing the participation cost. We de…ne the cost function q, which reduces the disposable wealth to be invested between the two available 1 Campbell (2006) shows that participating households, due to lack of …nancial literacy, may delegate the decision making to professionals, resulting in higher fees paid and increased participation cost (aware of their limited investment skills, some households withhold from investing in risky markets altogether). Further, Khorunzhina (2013) , using a dynamic model of stock market participation, argues that participation costs are lower for more educated investors and shows that they further decrease with stock market participation experience. The author …nds that …nancial education and counseling alleviate the burden on consumers'time and e¤ort necessary for making …nancial decisions and reduce the objective cost of stock market participation. with q 0 (k i ) < 0, and k max is the maximum level of stock market literacy household i can attain and use for the purpose of stock market participation. q(k i ) is decreasing in stock market literacy. Capturing the e¤ect of stock market literacy, the expected return in the participation condition given by Equation (3) becomes:
In Figure 2 , in the (ER; ) space, along with R f and ER s , ER
plots the new investment opportunity locus for combinations of investment in both the risk-free asset and the stock market when the household i participates in the stock market and faces the cost function, subject to their level of stock market literacy, q(k i ). Here, the expected return in the participation condition can be rewritten as ER : This will cause a reduction in the amount of risk taken by the household through stock market participation, indicating that we have a "substitution e¤ect"between the two available assets. In addition, the household will also encounter an "income e¤ect", as their overall …nal wealth will be lowered by the cost function.
T on the budget constraint depicts the point below which the household is better o¤ investing only in the risk-free asset, while after T the household will have a higher expected return from participating in the stock market. The cost function decreases the expected return from participating in the stock market, making investing in the stock market less attractive. The lower part of Figure 2 gives the minimum threshold proportion of investment in the stock market necessary for stock market participation to occur, w i (w i > 0) in this model.
Another technology we introduce in this model is the households'level of trust. Recent literature points out that less trusting households are less likely to participate in the stock market. 3 Therefore, we incorporate the e¤ects of trust in our model along stock market literacy, building a more realistic framework. 4 Here, independent of the probability distribution of the risky asset returns, we allow for the probability that a household's investment (in terms of both initial investment and returns) vanishes due to non-market sources of risk.
Suppose a i [0; 1] is household i's assessed probability of being cheated by the managers, intermediaries or the …rm itself, and hence losing a proportion of their wealth invested in stocks. This probability measures the degree of the household's mistrust and serves as a discount factor applied by the household to their return from investing in the stock market. 5 Hence, household i's expected return on the risky asset is now dependent not only on the risk aversion incorporated in their utility function but also on their trust (or subjective In the model with stock market literacy and trust, the expected return in the participation condition in Equation (3) is now:
In this case, we see that the expected return from investing in both the risk-free asset and the stock market decreases even further for any a i 2 (0; 1], as the already smaller disposable wealth (due to the cost function) is distributed between the risk-free asset and the stock market, which now has a discounted return (given by the household's assessed level of trust in the stock market). In Figure 2 , ER q(k i );a i s plots the investment opportunity locus for combinations of investment in both the risk-free asset and the stock market when household i, who participates in the stock market faces the cost function subject to their level of stock market literacy, q(k i ), and has a positive level of mistrust in the stock market, ; as the slope of the schedule is now lower than in the case when the household invests in stocks and has total trust in the stock market. In the model with stock market literacy and lack of trust, the marginal rate of substitution between the expected return and risk is lower than in the model with stock market literacy and total trust, as
We see here an additional "substitution e¤ect", as the lack of trust further reduces the marginal expected return from investing in the stock market.
T on the budget constraint depicts the point below which the household is better o¤ investing only in the risk-free asset, while after T the household will have a higher expected return from participating in the stock market. The lower part of Figure 2 shows that the minimum threshold level of investment required to make participation worthwhile has increased further to w i , with w i > w i > 0.
Thus, in the complete model framework comprising the e¤ects of both stock market literacy via participation cost, and trust via discounted return on investment in stocks, a household i chooses w i in order to maximize their expected utility, conditional on their level of stock market literacy, trust, initial wealth and the returns of the two assets in which they can invest:
; where:
This setup allows us to investigate the independent e¤ects of stock market literacy and trust on stock market participation. We observe that the household's level of stock market literacy has a distinct e¤ect on the participation condition, over and above the e¤ect of trust. Unlike the household's level of stock market literacy, which a¤ects both the slope and the intercept of the investment opportunity locus, trust only a¤ects the slope of this locus.
Hence, the slope is a¤ected by two distinct factors coming from stock market literacy and trust.
Testable Implications
From the above participation condition, we observe that stock market literate households have higher disposable wealth to invest in the stock market than their counterparts (as their participation costs are smaller). For a given level of mistrust a i and initial wealth Y i , the expected utility from investing in the available assets is monotonically increasing in the disposable wealth Y i q(k i ); and monotonically increasing in the level of stock market literacy, k i .
In Figure 3 , in the (ER; ) space, along with R f and ER s , we plot the investment opportunity loci for a household with a high level of stock market literacy, k 2 , and a household with low stock market literacy, k 1 , labeled as ER In other words, a more literate household will have a higher marginal rate of substitution between the two available assets and a higher return given the lower participation cost, as compared to that of a less literate household. A and B are the points at which the highest indi¤erence curve is tangent to the two investment opportunity loci, giving us the optimum proportion of wealth to be invested in the stock market w After these points, the households will have a higher expected return from participating 11 in the stock market. This gives us the minimum threshold proportion of stock investment necessary for stock market participation to occur, w i1 and w i2 (w i1 > 0; w i2 > 0).
For identical degrees of risk aversion, given the positioning of the two loci for households with levels of stock market literacy k 1 and k 2 , we have w Based on this model framework, the testable implications we draw are summarized as follows:
for a given level of mistrust a i and initial wealth Y i , (i) a household with higher stock market literacy has a higher probability of stock market participation;
(ii) conditional on participation, stock market literate households invest a higher proportion of investment in stocks.
Data and Variables
Our data is sourced from various American Life Panel (ALP) surveys that gather information from over 6,000 representative samples of US households. 6 ALP consists of a diverse set of surveys (around 368 di¤erent surveys) that is of scienti…c and policy interest, covering multiple aspects such as expectations, opinions, …nancial participation and circumstances, cognition and demographics. Hence it is possible for us to measure stock market literacy, sociability and trust in the stock market, and construct proxies for a wide range of households' behavioral characteristics. The interviews are conducted via an internet-based panel and take advantage of its computerized nature, with visualization and interactive tools supporting implementation. ALP allows for customized feedback to respondents as part of plausibility checks of a given response. Further, the survey questions are also customized for clients who have special requirements, thereby increasing the diversity of surveys. Chang and Krosnick (2010) show that self-administered computer-based surveys facilitate optimal responding, with higher concurrent validity, less survey satis…cing, and less social desirability response bias than in the intercom mode, especially among households with limited cognitive skills.
Moreover, question orders and response choices have been randomly assigned in order to avoid any response biases due to the order in which they appear.
We obtain information on whether households hold stocks or stock mutual funds from Table 1 reports the CATPCA results for the stock market literacy index. The optimal scaling level of all items is set to ordinal, and we use Kaiser's criterion to determine the number of signi…cant dimensions. We …nd that there are three signi…cant dimensions with eigenvalues greater than one, explaining 52% of the variance of our data. We construct the stock market literacy index as the weighted sum of the signi…cant dimensions, where the weight is given by the eigenvalues. We scale the households' stock market literacy index scores to lie between the range of zero and one. The summary statistics in Table 2 show that our sample of households has an average stock market literacy score of 0.61. In Panel B
of We see that our high stock market literate group has an average education of roughly 13 years, is made up of largely male respondents (around 68%), with an average income double that of the low stock market literate group, and has large average net wealth. The sample characteristics suggest that, on average, wealthy households participate more in the stock market and such households have the ability as well as the incentive to be more stock market literate, as they participate more in the stocks.
For creating a measure for households'level of sociability, we utilize the broader de…nition of sociability employed by Hong et al. (2004) , and Georgarakos and Pasini (2011), among others. In particular, households are considered sociable if they participate in formal training, make donations of money or possessions totaling $500 or more, participate in volunteer work, or spend time helping friends, neighbors, or relatives. According to Unger (1998) , sociability refers to the ease and urgency with which individuals pursue common goals, which will otherwise be impossible or expensive to achieve if individuals operate in isolation.
Hence, households'involvement through cooperation in the organization of society is used as a measure of sociability. We obtain information on these sociability characteristics from various ALP surveys …elded between 2008 and 2013, with a minimum response rate of around 84%. 7 The sample characteristics for sociable (with sociability proxy equal to one) and nonsociable (with sociability proxy equal to zero) households are reported in Panel C of Table   2 . We observe that sociable households participate more in the stock market and hold a greater proportion of their wealth in stocks than non-sociable households. In particular, 7 More speci…cally, participation in formal training data is from the Financial Decision-making survey, with a response rate of 97.74%; the charity donations data is from the Health and Retirement Study (Well Being module 62), with a response rate of 83.94%; and we use the Health and Retirement Study (Well Being module 66), which has a response rate of 97.81%, to obtain information on participation in volunteer work, and time spent helping friends, neighbors or relatives.
we see that around 73% (42%) of (non-)sociable households hold stocks and on average, (non-)sociable households invest around 6.8% (4.8%) of their wealth in stocks. The average demographic characteristics (age, education, gender) between the two groups are similar; however we observe that sociable households have a larger average income and net wealth than non-sociable households. Table 2 show that our sample of households has an average trust score of 33%. From the correlations reported in Table 3 , we observe that our key variables -stock market literacy, sociability and trust measures -are not highly correlated with each other, with trust being correlated only 19% with stock market literacy.
Measuring Demographic and Behavioral Characteristics
We consider the key demographic characteristics related to stock ownership decisions in the literature, including age, education, employed (indicator for being an employee), male dummy, income and net wealth. We obtain the demographic characteristic variables -age, education, employed, and gender -from the ALP household information. Our selected sample of respondents is aged between 18 and 93. As can be seen from Table 2 , the average age of our respondents is around 51 and the average number of years in education is around 12, with about 42% males and 62% of respondents in employment. Utilizing information from the E¤ects of the Financial Crisis survey, we calculate households' total income as the sum of respondents' and their partners'monthly income from work and other sources. We take the average of their income during 17 months starting from October 2009, to deal with abnormal income in any month. The summary statistics in Table 2 show that, on average, households in our sample have a monthly income of around $7000 (with sample median of $5150). In order to measure net wealth, we use the HRS Q Income and Assets section survey that is …elded between June 2009 and August 2013 and has a response rate of 97.74%. We calculate net wealth as the total value of all assets (excluding equity wealth) minus total household debt.
We include a large set of behavioral characteristic variables, including economic shock, optimism, time preference, future expectations, self-con…dence, sense of commitment and risk aversion. We utilize information from a wide range of ALP surveys to construct proxies for these behavioral characteristics. Exact wordings of the survey questions utilized, choices of responses and the construction of the variables are provided in Appendix B. The summary statistics from Table 2 show that households in our sample on average are largely optimists but at the same time risk averse, with low expectations of the future. Further, we observe that the households on average are moderately self-con…dent and committed. From Table   3 , we …nd that overall the behavioral characteristics are not strongly correlated with each other, with positive correlations noted between optimism and self-con…dence, and negative correlations noted between future expectations and risk aversion.
Empirical Analysis

Who Participates in Stock Markets?
In this section, we investigate the importance of stock market literacy, sociability, trust and other household characteristics for stock market participation. We estimate the following binary choice model for the participation condition in Equation (3):
and " i N (0; 1);
where the response variable is probability of stock market participation. We include the key explanatory variables -stock market literacy (SL), sociability (SO) and trust (T R) -and a large set of household characteristic variables, X j , outlined in Section 3.2.
The …rst set of results are reported in Table 4 . We report the fully standardized coef…cients, allowing us to measure accurately the association of variables among the various probit models. 8 We …nd that stock market literacy, sociability and trust are strongly signif- 8 When including di¤erent predictor variables in the various probit model speci…cations, the scaling of the response variable changes and therefore the changes in estimated coe¢ cients might not entirely be due to the suppressor e¤ect (see Winship and Mare, 1984; Williams, 2009; Mood, 2010 ; among others). Standardizing only the response variable does not adequately …x the scaling issue and hence we perform a full standardization (that is, standardization of both response and explanatory variables). In this way, the changes to a reported coe¢ cient estimates in the various nested model speci…cations can be accurately associated with the suppression e¤ect rather than the scaling e¤ect (see Long for …nancial awareness and stock market literacy, which a¤ects stock market participation. 9 In terms of demographic characteristics, we …nd that age, education, employment, income and net wealth are important indicators of stock ownership, with income having the highest explanatory power (around 53%) for households'probability of participation.
Next, we examine the importance of household behavioral characteristics for explaining the probability of participation. We add a rich set of behavioral and psychological measures to the model speci…cation used in Table 4 , including economic shock, future expectations, optimism, risk aversion, self-con…dence, sense of commitment and time preference. In doing so, we are also able to distinguish the distinct roles of stock market literacy and trust from other household behavioral characteristics that can explain the probability of participation. Table 5 reports the test results. We …nd that the introduction of behavioral and psychological characteristics in the model speci…cations does not alter the previous results from Table 4 .
In particular, we …nd that stock market literacy and trust remain the signi…cant indicators, along with age, education, employed, and income, even after the introduction of behavioral and psychological characteristics. Changing stock market literacy by one standard deviation varies the probability of participation by around 11%, while the equivalent change for trust in the stock market is around 17%. As before, sociability does not signi…cantly explain stock ownership, once we account for stock market literacy. With regard to the behavioral characteristics, we observe that past economic shock is positive and strongly signi…cant for stock market participation. This result may be driven by the fact that during periods of economic downturn and large drops in the stock market, households holding stocks experience a higher exposure to these shocks. We further …nd that future expectations is positive and strongly signi…cant, showing that people who want to leave more inheritance have a higher probability of stock market participation. Risk aversion remains negative and signi…cant at the 5% level, before considering the e¤ect of households'trust in the stock market. In addition, we …nd some marginal signi…cance for time preference, but its relation with participation vanishes as we include stock market literacy. We note here that since these analyses are descriptive, the results reveal associations between behavioral characteristics and households'probability of participation, and no causal e¤ects can be established from these results.
Analysis of Households'Share of Investment in Stocks
Conditional on participation, in our model framework stock market literacy reduces the cost barriers and increases the disposable wealth that can be invested between the risky and riskfree assets. Further, trusting households invest a larger share of their wealth in stocks (Guiso et al., 2008) . In this section, we empirically investigate the characteristics that explain the households'share of investment in stocks. We estimate the following ordinary least squares regression:
where the response variable is investment proportion in stocks, which is measured as total investment in stocks as a percentage of total …nancial assets (see data section for details).
10 10 We also consider wealth invested in stocks as a percentage of total assets. In this case, we calculate the total assets of households as the sum of total …nancial assets and total value of farm equity livestock and equipment, non-farm partnerships, and all other assets (such as trusts, limited partnerships, hedge funds, commodities, timber or mineral rights, valuable art, jewelry, metals, coins and collectables). We do not All explanatory variables are as in Equation (7).
The test results are reported in Table 6 . We …nd that stock market literacy is consistently positive and highly signi…cant in all model speci…cations considered. This shows that stock market literate households are not only more likely to participate in stocks, but conditional on participation, they also invest a larger share of their wealth in stocks. In addition, we …nd that trust in the stock market, which is also highly signi…cant, positively a¤ects the share of investment in stocks. Our results corroborate those of Guiso et al. In terms of household demographics, we observe that age, education, and income have a signi…cant association with the proportion of wealth invested in stocks. In addition, we see that a large set of behavioral characteristics exhibit signi…cance. In particular, behavioral characteristics including economic shock, future expectations, self-con…dence and time preference signi…cantly explain the heterogeneity in the share of wealth invested in the stock market, with past economic shock having the highest explanatory power of around 11% (and highly signi…cant). Notice that several of the behavioral characteristics such as self-con…dence and time preference, which did not explain the probability of households' participation in stocks, now signi…cantly explain the share of wealth invested in the stock market. Although a causal relationship cannot be established from the analysis, our results show that there are distinct behavioral characteristics that are associated with a household's decision to participate in the stock market and, conditional on participation, a household's decision on how much to invest in stocks.
report the results for investment in stocks as a percentage of total assets, as they are qualitatively identical to those reported in Table 6 (available upon request). 21 5 Additional Analysis
The E¤ect of Sociability on Stock Market Participation
The results thus far provide a consistent picture that stock market literate households and households that trust the stock market are more likely to participate in the stock market.
These two characteristics concurrently explain participation. Moreover, the results indicate that sociability does not explain participation per se, but rather mirrors stock market literacy.
To further analyze this, we separately investigate what explains stock market participation among high sociability and low sociability households. We use our proxy for sociability that de…nes households to be sociable if they participate in formal training, make donations of money or possessions totaling $500 or more, participate in volunteer work, or spend time helping friends, neighbors, or relatives. Using this proxy, we de…ne high sociability households as those that participate in two or more sociable activities and low sociability households as those that participate in at most one sociable activity.
The test results for the two groups are reported in Table 7 . Interestingly, we …nd that stock market literacy is strongly signi…cant for both high sociability and low sociability households. Moreover, although sociability is signi…cant for both groups initially, it becomes insigni…cant once stock market literacy is considered. Also, we observe that trust in the stock market is highly signi…cant only for high sociable household groups. The results of this table con…rm that no matter how sociable a household is, stock market literacy signi…cantly explains their probability of owning stocks. Further, for high sociable household groups, trust has signi…cant explanatory power for participation.
In order to further understand the role of sociability, we segregate high and low sociability groups further into high and low stock market literacy groups. Households with the stock market literacy index score above (below) the median are considered high (low) stock market literate. Here we are interested in investigating whether high sociability increases the probability of participation for those households who have low stock market literacy and 22 whether high stock market literacy increases the probability of participation for households with low sociability. Table 8 reports the results for these two household groups. We …nd that sociability is insigni…cant for high sociable but low stock market literate households.
As expected, stock market literacy is insigni…cant for this household group and as in the previous table, trust remains strongly signi…cant. For the low sociable but high stock market literate household groups, stock market literacy remains a signi…cant determinant of participation. These results con…rm that sociability does not play an important role for participation, while stock market literacy remains a signi…cant determinant of stock ownership even among households with low sociability. Hence, we do not …nd supportive evidence of participation explained by social interactions with cheaper information sharing, and peergroup e¤ects; however participation can be explained by households'level of stock market literacy.
An Alternative Measure of Sociability
In this section, we test the association between sociability and stock ownership using households'participation in national elections as an alternative de…nition for sociability. Previous studies such as Rogers et al. (2012) argue that participation in elections is a volunteering act for society and fundamentally a social behavior. Hence, sociable households will take active part in setting up the organization of their community and exercise their voting rights. Their research …nds that, for voting behavior, personal means of contact such as face-to-face canvassing are more motivating than less personal ones such as telephone calls. In this scenario, less sociable households will be di¢ cult to reach and therefore less likely to participate in the electoral process. Table 9 . In Panel A, we examine the households' probability of participation. We observe that our alternative sociability proxy is positive and remains signi…cant in the presence of trust. However, corroborating our previous …ndings, when we introduce stock market literacy in the model speci…cations, the signi…cant association of sociability on stock market participation vanishes, while stock market literacy remains signi…cant, along with trust. Hence, it is stock market literacy rather than sociability that matters for households'probability of participation. In Panel B, we investigate the households'share of investment in stocks. Using the alternative measure of sociability, we obtain similar results to those reported in Section 4.2, with sociability negative and insigni…cant in all speci…cations. Hence we conclude that stock market literacy and trust are the key indicators of households'stock ownership decisions.
Conclusion
In this paper, we set up a theoretical framework and empirically assess the distinct channels of stock market literacy and trust that simultaneously explain households'stock ownership decisions. Additionally, we investigate whether the previously documented evidence for sociability is in fact capturing the role of stock market literacy and hence whether it is literacy, rather than sociability, that matters for understanding stock market participation.
We construct a stock-market-speci…c literacy measure and investigate the factors that explain households'decisions to participate in the stock market and their wealth allocation in the stock market. Moreover, using a rich set of behavioral characteristic variables, including past economic shocks, future expectations, optimism, risk aversion, self-con…dence, sense of commitment, and time preference, we explain the heterogeneity observed in stock market participation.
The results indicate that stock market literate and trusting households are more likely to participate in stocks and invest a higher proportion of their wealth in the stock market.
These two independent household characteristics concurrently remain signi…cant even after accounting for several other important behavioral variables. Although one cannot place any causal interpretation on the results, we observe that changing stock market literacy by one standard deviation varies the probability of participation by 11%, while the equivalent change for trust in the stock market is around 17%.
Further, we …nd no association between sociability and participation, once we account for stock market literacy. In the additional analysis, we …nd that sociability is insigni…cant even among highly sociable households, if they have low stock market literacy, while conversely, we see a signi…cant relation between stock market literacy and participation even among low sociable households. These results indicate that households with low sociability invest in stocks if they are stock market literate; and hence participation is explained by households' level of stock market literacy rather than their level of sociability.
Further, we observe that a large set of household behavioral characteristics play an important role for households'investment decision making. We …nd that past economic shocks and future expectations explain households'probability of participation and, conditional on between zero and one). By using the average over multiple periods, we not only capture the intensity of the economic shock but also incorporate the frequency of the households'exposure to economic shock. A household facing the greatest number of economic shocks with the highest impact will have the highest economic shock score.
B.2. Future expectations
What are the chances that you (and your husband/wife/partner) will leave an inheritance totaling $10,000 or more? Include properties and other valuable items as well in your total estimate. Remember, 0% means absolutely no chance, and 100% means you are absolutely certain.
For this question, the respondents provide a percentage number between 0 and 100.
The question is further repeated twice with an increased inheritance amount of $100,000
and $500,000 respectively. ii. I'm always optimistic about my future.
iii. In uncertain times, I usually expect the best.
iv. Overall, I expect more good things to happen to me than bad. are the optimal proportions of wealth invested in the stock market corresponding to households' stock market literacy levels, k 1 and k 2 , respectively. w i1 and w i2 are the minimum threshold proportions of stock investment necessary for stock market participation to occur. zero otherwise. The other explanatory variables are stock market literacy, trust in stock market, and all demographic and behavioral variables previously considered. For readability, we only report estimates for key explanatory variables. ***, ** and * denote signi…cance at 1, 5 and 10 percent respectively.
(1) 
